the importance given by individual radiotherapists to the anatomical accuracy of each treatment.
At the Middlesex Hospital we have for many years used, for some cases of carcinoma of the cervix, the simplest possible treatment techniques: the uterine tube and the two vaginal sources are not fixed together nor attached to any external support so that their position is maintained only by packing. The normal position of the uterus is described as 450 anteverted from the horizontal (with the patient lying down). In our series the position of the uterus varied from 1200 anteverted to 900 retroverted in 12 consecutive cases. The majority were positioned between 40°and 800 anteverted.
Such treatment is quite impermissible if intracavitary therapy is to be combined with wedged/ field external irradiation, when the physical plan is accurate to within 2-3 mm. Where, however, the intracavitary treatment is designed to irradiate only the cervix, inner parametria and upper vagina and is, for instance, to be given in IA To achieve these four aims, we decided to use: (1) vaginal mould applicators; (2) 137Cs seeds (or 192Ir wires); (3) after-loading by remote control; (4) computer dosimetry. Each of these technical points contributes to the four aims mentioned above but the technique should be considered as a whole.
Vaginal Mould Applicator
The basic principal idea requires making an individual applicator for each patient bearing in mind that the size of the vaginal fornices, the size of the cervix and the extent of the cancer are three independent parameters.
The technique is simple and can be described in four steps:
(1) Moulding of the cavity by a liquid paste made with alginate powder and cold water which will solidify within minutes.
(2) Making a negative mould with plaster.
(3) Making a plastic applicator with a thin layer of autopolymerized resin poured into the plaster. (4) Positioning source guides in the plastic mould applicator; these guides (two or three) are nylon tubes of 7 mm external diameter and 35 cm length. These must be placed appropriately, considering the length, spacing and depth of the radioactive sources which will be placed inside them.
Additional advantages of the vaginal mould applicator are that, during the average 6-day application, the patient can be moved and can get out of bed for one hour daily, and a vaginal antiseptic solution can be used. However, the major advantage is that the positions of the sources do not move during the 6-day application, allowing a precise dosimetry and a long duration of treatment.
Use ofRadium Substitutes 192Ir wires of 0.5 mm diameter and 5-10 mCi/cm activity can be used after deciding the appropriate length for each patient. These wires are afterloaded by hand at the bedside by means of an inner tube containing the iridium wire. At the Gustave-Roussy Institute we reserve this technique for unusual cases (less than 10%).
We prefer to use 137(S sources shaped in a high melting-point ceramic called pollucite which is hermetically sealed in a stainless capsule. This capsule measures 3.5 mm length by 1.5 mm diameter. The 137Cs source itself measures 1.6 mm length by 0.8 mm diameter. The sources are contained in a preassembled source-holder with a sequence of source capsules and inactive spacers to provide a range of active lengths. The available activity for each grain is 8-12 mCi. The total source-holder activity can vary between 12 and 150 mCi with the active length varying from 8 to 88 mm, each 8 mm apart; this range of active lengths allows for individualization.
The overall source-holder length is 35 cm, diameter 3.2 mm, and made like a brake cable; it can be bent very easily and can be passed through many sizes of tube sleeves and apparatus. The sources and the source-holders have been successfully tested over 15 years. In our 4 years of clinical experience we have treated more than 250 patients without accident; the only mishap occurred early in the series and was without serious result.
After-loading Method
The after-loading technique begins with the guides being put into the vaginal mould applicator. The uterine tube and the applicator are then placed safely and easily, using general anmsthesia, without the presence of radioactive sources. The application is checked by X-ray films at the end of the procedure while the patient remains anesthetized on the operating table.
Approximately 2 hours later, when the patient is fully awake, the radioactive sources are loaded into the nylon tubes at the bedside. The loading can be done either by hand with the help of a long clamp and mobile safe or by a remote afterloader called the Curietron.
The main features of the Curietron are as follows:
(1) Four independent motors driving four cables and pushing four source-holders into four channels (or sleeves). Since 1969, we have treated more than 250 patients using the Curietron with no ill effect; one great advantage is that the radiation exposure of the staff is almost zero. As an unanticipated effect, we were surprised to notice a psychological benefit to patients who felt more confident in the quality of their treatment. As a rule patients understood the purpose of the machine and cooperated well in their treatment over the 6 days.
Computer Dosimetry
At the end of the operation X-rays are taken at right angles with a special cassette holder. A curve-reader provides quickly and clearly the anatomic and physical information necessary to 'feed' the computer program (Dutreix & Rosenwald 1970) .
The results of the computations appear in two ways: first, numerically, giving the dose received during a 24-hour period to the points of interest (cervix clips, bladder, rectum and pelvic walls). Secondly, graphically, with isodose curves traced in three anatomic planes: sagittal plane, which can be superimposed on the lateral X-ray film; frontal oblique plane, which is determined according to the angle made by the uterine tandem; oblique lymphatic plane, where the trapezoid lymphatic diagram is drawn and the dose to the lymph nodes is plotted. 
